REPORT  DOCUMENTATION  PAGE 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  ave'rage  1  hour  per  respon  AFRL-SR-AR-TR-03- 

instructions,  searching  existing  data  sources,  gathering  and  maintaining  the  data  needed,  and  cor 

information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection 

reducing  this  burden  to  Department  of  Defense,  Washington  Headquarters  Services,  Directorate  1  ^ 

(0704-0188),  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302.  Respondent*  omvm.v.  ~ - — 

any  other  provision  of  law,  no  person  shall  be  subject  to  any  penalty  for  failing  to  comply  with  a  collection  of  information  if  it  does  not  display 


1 .  REPORT  DATE  (DD-MM-YYYY)  2.  REPORT  TYPE 

December  26,  2001  AASERT-98 

3.  DATES  COVERED  (From  -  To) 
04/01/1998-03/31/2001 

4.  TITLE  AND  SUBTITLE 

5a.  CONTRACT  NUMBER 

F49620j9t,=+’641 - |  -  O  H  1 

AASERT-  9?  STRUCTURAL  CHARACTERIZATION  OF  ARTIFICIAL  CORROSION  AND 
TUNNEL  JUNCTION 

5b.  GRANT  NUMBER 

F49620-98-1-0418 

5c.  PROGRAM  ELEMENT  NUMBER 

(oil 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

3484 

Professor  Chad  A.  Mirkin 

5e.  TASK  NUMBER 

Y8-  T5 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Northwestern  University 

Department  of  Chemistry 

2145  Sheridan  Road  A/L-' 

Evanston,  IL  60208-3113  •  ^ 

8.  PERFORMING  ORGANIZATION 

REPORT 

9.  SPONSORING  /  MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

DEPARTMENT  OF  THE  AIR  FORCE 

AIR  FORCE  OFFICE  OF  SCIENTIFIC 

RESEARCH  (AFMC)  AFOSR/NL 

110  Duncan  Avenue,  Room  B115 

Bolling  AFB  DC  20332-8050 

10.  SPONSOR/MONITOR’S 

ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION  /  AVAILABILITY  STATEMENT 

unlimited  DISTRIBUTION  STATEMENT  A 

Approved  for  Public  Release 

Distribution  Unlimited 

13.  SUPPLEMENTARY  NOTES 

14.  ABSTRACT 

The  goals  of  the  proposed  research  were  to:  1 )  develop  novel  Raman-based  spectroscopic  methods  for  characterizing  corrosion  barrier 
layers  prepared  from  self-assembled  monolayers  (SAMs);  these  methods  rely  on  Au  colliods  as  Raman  enhancers,  and  2)  use  in  situ  atomic 
force  microscopy  to  study  the  corrosion  inhibition  effects  of  organic  monolayers  on  superconductors. 

20030319  062 

15.  SUBJECT  TERMS 

HIGH  TEMPERATURE  SUPER  CONDUCTORS 

16.  SECURITY  CLASSIFICATION  OF: 


17.  LIMITATION 
OF  ABSTRACT 


18. 
NUMBER 


PERSON:  Dr.  Chad  A.  Mirkin 


Structural  Characterization  of  Artificial  Corrosion  and  Tunnel  Junction  Barrier  Layers 


AFOSR  Contract  #:  F49620-9 

C(£_  i-oMi? 


Principle  Investigator:  Chad  A.  Mirkin 

Institution:  Northwestern  University 
Chemistry  Department 
2145  Sheridan  Road 
Evanston,  IL  60208 

C 


DISTRIBUTION  STATEMENT  A 

Approved  for  Public  Release 
Distribution  Unlimited 


Objectives: 

The  goals  of  the  proposed  research  were  to:  1)  develop  novel  Raman-based  spectroscopic 
methods  for  characterizing  corrosion  barrier  layers  prepared  from  self-assembled  monolayers 
(SAMs);  these  methods  rely  on  Au  colliods  as  Raman  enhancers,  and  2)  use  in  situ  atomic  force 
microscopy  to  study  the  corrosion  inhibition  effects  of  organic  monolayers  on  superconductors. 

Status  of  effort:  The  project  has  been  completed. 


Accomplishments/New  Findings:  The  project  resulted  in  the  characterization  of  the  primary 
binding  mode  of  alkylamines  to  the  surfaces  of  HTSC  substrates.  In  addition,  it  showed  that  one 
could  profoundly  increase  the  stability  of  HTSCs,  with  respect  to  susceptibility  to  corrosion,  by 
using  hydrophobic  linear  alkanes  that  form  crystalline  SAMs  on  the  surfaces  of  such  substrates. 
In  addition,  we  developed  a  general  way  of  using  colloidal  gold  coatings  to  extract  valuable 
spectroscopic  information  (SERS)  from  HTSC  modified  substrates. 
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Interactions/T  ransitions: 

Scientists  from  Conductus,  Inc.  evaluated  the  use  of  ourt  monolayer  technology  for  stabilizing 
their  HTSC  devices  and  concluded  that  there  were  substantial  benefits. 
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